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Prefatory Note

This paper was prepared for inclusion in Preparing Educa-
tors to Meet Emerging Needs, the final volume issued in a series
published by "Designing Education for the Future: An Eight-
State Project.' This project has attempted to determine what
society might be like in the future, what changes are needed in
our schools and educational institutions to prepare for that
future, and to examine the planning and change processes
whereby these improvements might be brought about. The
eight states participating in the project were Arizona, Colorado,
Idaho, 11111- .1 nta na , Nevada, New Mexico, Utah, and Wyoming.

The paper by Dr. Lange, formerly Assistant Director
for Planning, Human Resources Research Office, forms Part One
of Chapter 5, entitled 'Designing Preparation Programs for the
Future: Utilizing a Systems Approach." Titles of the other
chapters are "Education and Educators in a Changing Society,'
"Role and Responsibilities of Institutions of Higher Learning,"
"Emerging Challenges and Designs for the Preparation of
Teachers,' "Emerging Challenges and Designs for the Prepara-
tion of Other Educators,' "Challenges for the Future."

This volume has been republished by Citation Press,
Scholastic Magazines, Inc., New York City.
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CHAPTER 5

Designing Preparation Programs
for the Future:

Utilizing A Systems Approach

Part One
Developing Programs for Teachers

CARL J. LANGE 'Pt

Prevalent themes in current discussions of education inevitably in-
clude consideration of the unrest and ferment relating to teaching educa-
tion. There are many facets to the general issue of educating teachers.
Some of the problems most frequently discussed are: (1) the need for
new roles for teachers in order to make effective use of advances in
educational technology and new insights into learning; (2) inadequacy
of present-day teachers for work with disadvantaged students; (3) im-
proper use of newly developed curricula by teachers; (4) the need for
effective utilization of behavioral science by the teachers in the instruc-
tional process; and (5) a tendency for some professional teacher educa-
tion courses to be trivial, superficial, or irrelevant.

Tradition-bound education programs and a general resistance to
considering really new approaches to teacher education are still pre-
valent. Nevertheless, there does appear to be a growing interest in
changehopefully, improvementin approaches to teacher education.
The increasing momentum of research on teacher education, focusing
on teachers' actions in the classroom and on micro-teaching and other
simulation techniques, and a widespread and growing recognition of the
need to define new roles for teachers as a result of advances in instruc-
tional technology are promising signs of movement. It would be an ex-
aggeration to claim a consensus concerning the directions such move-
ments should take or to expect radical changes to occur widely and im-
mediately. Still, the recent move by the Office of Education to fund
programmatic efforts to develop specifications for model teacher educa-
tion programs represents a major new level of effort and may hold
potential for extensive change.'
*Assistant Director for Planning, The George Washington University, Human Resources Research
Office (HumRRO), Alexandria, Virginia. Formerly, Interim Executive Director, Central Atlantic
Regional Educational Laboratory; and Director of Research, HumRRO Division No. 4. Publications
include research reports and papers on leadership and social influence processes and on training
for leadership.

tAppreciation is expressed to Professor James Raths, Director, Bureau of Educational Research and
Field Services, University of Maryland, for offering valuable comments on this paper.

!Numbers refer to footnote references at end of Part One.
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OVERVIEW OF A SYSTEMS APPROACH TO EDUCATION

Taken as a whole, the systems approach to education represents
an attempt to break the mold of traditional instructional concepts and to
approach instruction from an open, innovative, and product-oriented
perspective. In evaluating the status of available knowledge, the systems
orientation pays attention to how what is known might be used and to
what new knowledge is needed to develop useful products.

TRAINING RESEARCH AND EDUCATION

In 1962, Glaser,2 Director of the Learning Research and Develop-
ment Center at the University of Pittsburgh, edited a book, Training Re-
search and Education, designed "to provide an account of representative
research and thinking that has gone on in the context of training re-
search and to examine the implications for education in general." Prepa-
ration of that volume was stimulated by recognition of the relevance, to
civilian education, of research And development in problems of military
training and the underlying phenomena of learning.

The chapters in the Glaser compilation are organized around a gen-
eral conception of an instructional system that includes the following
components: (1) instructional goalsthe system objectives; (2) enter-
ing behaviorthe system input; (3) instructional proceduresthe
system operator; (4) performance assessmentthe output monitor; and
(5) research and development logistics. The first four of these components
represent phases of the main flow of the instructional system. The last
component is the research and development endeavor from which re-
sults feed into all phases of the instructional system. The research and
development efforts are oriented toward constructing and/or improving
the system and toward producing results that can be put to practical use.

GENERAL STEPS IN THE SYSTEMS APPROACH

A number of quite similar paradigms representing the principal
activities required in the development of instructional systems have evolved
from research and development on training.3 Borrowing from one of

these paradigms4 and modifying it slightly produces a sequence of the
activities for the purposes of this discussion (See Figure 1).

This formulation of "seven steps" is intended as a very general

outline of activities to be undertaken in the process of developing an in-

structional system. It places considerable emphasis on making the in-
struction relevant to preparing the student for effective performance of a

job in a formal organization.5 The activities to be performed may be
characterized by the headings and brief explanations which follow:

Systems Analysis. Since the approach has most frequently been

applied in preparing students for performance in complex man-machine

systems, the first step is described as a systems analysis performed from
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Figure 1: Principal Activities in the Development of an
Instructional System
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a psychologist's point of view. This analysis involves study of the func-
tions to be performed by each component in the system, with primary
interest in the functions of the human components and their interactions
with other components in the system as required to achieve system goals.
The information so derived is the basis for job allocation and specifica-
tion. In addition to providing information as to knowledges and skills that
need to be acquired in formal instruction, the systems analysis also pro-
vides information relevant to selection of personnel, and to human en-
gineering of hardware components. Such analysis can be applied to the
design of both new and existing systems and organizations. When it is
applied to existing organizations, the results may have implications for
change in the allocation of functions-4or example, breakout of additional
job positions and consolidation or even elimination of job positions.

Job Analysis. The second step involves analysis of the specific job
to determine major job duties and specific job tasks for each job duty,
and to develop detailed task descriptions for each task. A variety of pro-
cedures may be used for analysis of the job, and information is ordinarily
obtained from a number of sources.

Knowledges and Skills. The knowledge and skill components are
specified for each of the tasks in the third step, which is behavioral ana-
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lytic. It deals with processes that are psychological in nature, such as
sensing, discriminating, remembering, deciding, choosing, and responding.

Objectives of Training. The fourth step involves the development
and precise statement of the objectives of the instructional program, based
on the knowledge and skill specification. Objectives are arranged in a
hierarchy with terminal objectives and sequential enabling objectives.
Terminal objectives describe student action at the level of a meaningful
unit of performance. Enabling objectives consist of component actions,
knowledges, and skills the student must learn in order to attain the
terminal objectives. Criteria for selecting of objectives usually include
entering repertoires of students (i.e., their knowledges and skills before
beginning the course) and appropriateness of the item to be learned for
immediate schooling as compared with later on-the-job training.

Training Program. Selection of subject matter, programming of con-
tent, design or selection of media, development of in-course achievement
measures, and specification of motivational techniques make up the fifth
step.

Proficiency Testing. The sixth step is the development of end-of-
training proficiency tests based on the terminal objectives. Tests are
designed to measure the student's ability to perform the task according
to standards specified in objectives.

Program Evaluation. The seventh, and final step, is the evaluation of
the training program, preferably in terms of how well graduates of the
course meet proficiency standards and at what instructional cost.

SOME ADVANTAGES OF THIS APPROACH

The significant contribution of such an approach is that it provides
for systematic steps to make instructional systems relevant to the
purposes for which they exist, and for the possibility of systematic feed-
back of information to assure continued relevancy.

In the application of this seven-step .approach, a variety of techniques
are used in performing the activities required, and there may be consider-
able movement back and forth between the main blocks of activities in
the process of developing an instructional system. In all of the steps,
relevant basic and applied research results are utilized in the development
of specific systems. While there is a growing body of workable techniques
and methods, there is also continuing need for research on methodology,
directed toward creating or improving techniques and procedures for per-
forming the various activities.

Lest the reader be dismayed because this general approach appears
to be mechanistic and lacking in "human" values, let me emphasize that
such an approach has been applied, with useful results, to the study of
such complex "human" aspects of jobs as interpersonal relationships,
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problem solving, and decision making." The teacher's job is complex, but
experience in analysis of similarly complex jobs suggests that the job can
be broken down and be usefully analyzed.

APPLICATION TO TEACHER EDUCATION

What are the aspects of teacher education that can most appropriately
be served through application of this general systems approach? Smith,7 in
a report on a study supported by the Fund for the Advancement of Educa-
tion, describes five areas which a group of educators involved in teacher
education projects agreed upon as being essential to the process of teacher
preparation: (1) a liberal education; (2) specialized knowledge of the
subject to be taught; (3) professional knowledge, including understand-
ing of the role of the school and contributions of the behavioral sciences;
(4) practice under adequate supervision; and (5) unifying theory. Gen-
erally, the systems approach is most applicable to items (2), (3), (4) and
possibly (5), the areas most directly involved in the actual process of
teaching.

EXPECTED GAINS FROM THE SYSTEMS APPROACH

A number of important gains would accrue from applying the systems
approach to the development of teacher education programs. First of all,
the relevance of programs would be increased by providing instruction
known to be related to critical knowledges and skills. This approach could
improve performance of teachers in more traditional educational systems.
Even more clearly, in new instructional systems that require new roles,
such relevance is essential to removing a potent set of obstacles to success.

Further, the more efficient use of learning resources and time in
teacher education programs should result in development of greater pro-
fessional skill and should provide needed time for pursuing liberal educa-
tion in greater depth. The approach also encourages greater participation
of school systems, including teachers, in the design and updating of teach-
er education programs. Making provision for obtaining evaluative informa-
tion would provide a basis for quality control of programs to insure that
minimum standards, at least, are being maintained. Feedback of informa-
tion on the performance and experiences of graduates could be used to
make modifications needed to meet changing requirements, and to cor-
rect deficiencies or excesses in existing programs.

The remainder of this paper is devoted to a discussion of the ap-
plication of the systems approach to the development of teacher education
programs, including some current trends in research on teacher educa-
tion and effectiveness as reflected in the literature. The discussion will be
oriented more toward general points of interest than to detailed technical
considerations.

As a general observation, the scope of effort and the types of re-
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sources required to broadly apply a systems approach to the develop-
ment of entire pre-service programs are very substantial. Such an approach
will require coordinated efforts from the research community, schools of
education, and public school systems.

ANALYSIS OF THE TEACHER'S JOB

If the concept of designing instructional systems to meet specified
educational objectives is taken seriouslyand there is ample evidence that
it isthe role of the teacher should be analyzed in terms of such systems.

THE TEACHER'S ROLE IN INSTRUCTIONAL SYSTEMS

Looking to the future, it is conceivable that the concept of "teacher"
may be altered, with the development of more definitive positions being
required by the operation of instructional systems and by their design and
management. Some of these positions may be highly specialized. For ex-
ample, three major types of jobs are generally seen as needed: (1) the
system designer, (2) the system manager, and (3) human components
in the instructional system. These several roles vary considerably in terms
of the qualifications required.

In educational systems of the future, decisions about job positions
should be based on appropriate systems analyses as to how job duties are
allocated to the personnel subsystem. One might envision a career pro-
gression in education which would involve initial job experience at a lower
echelon in the system, return for formal schooling, and progressive move-
ment to higher level jobs in a much more complex fashion than is presently
the case for transition from teacher to instructional leader or administrator.
To be sure, such change is likely to be evolutionary rather than revolu-
tionary, but the job of the teacher can no longer be seen as static and
unchanging if improved educational technology, the changing needs of
society, and needs of individuals are to have their fullest possible impact.

In the more immediate future, one can expect continuing efforts di-
rected both at improving the teacher in the more traditional classroom
role in direct interaction with students, and at developing new roles for
teachers in the use of innovations from educational technology. Joyce
states that:

The 1950's and 1960's have been a time when the conception of staffing the
schools with only one kind of person (the multipurpose classroom teacher)
and only one kind of material (textbooks and trade books) has been replaced
with the view of the school as a complex of man-machine systems in which
teachers of many kinds work with technicians and lower order personnel of
many qualities and in a matrix of technological devices and instructional re-
source centers.8

He further notes that:
Innovations such as team teaching or programmed instruction often appear
in local setting without the development of a full-scale pattern of organization
that can enable these changes to be made or studied effectively. When in-
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troduction of a staff utilization pattern is conceived as the construction of a
man-machine system, however, careful analysis of the possible behavior of
the machine and people can be made in an effort to find out the actual situa-
tion of staff utilization of roles that teachers take on easily and the kind which
they resist.

Gage and Unruh describe the revolutionary force of programmed
instruction, broadly dcaned, in education and state that:

If successful, it will overthrow the hegemony of the centuries-old pattern
whereby one teacher and 20 to 40 pupils engage for most kinds of instruc-
tion in a teacher-dominated discourse.9

Perhaps the most likely prediction for the future is that the teacher
will play a greater multiplicity of roles than in the past. The conventional
role of the teacher is being studied intensively by those using interaction
analysis techniques, which involve observation of the teacher perform-
ing in the classroom setting.° There appears to be a growing consensus
that a critical area for future work is the careful analysis of the tasks to
be performed by teachers in systems using such innovations as non-
graded classrooms, programmed instruction, closed circuit television in-
struction (CCTV ), and computer-assisted instruction. Analysis is also
needed for older innovations such as team teaching. In addition, analyses
are needed on those aspects of the teacher's job that are not directly
involved in the instructional processfor example, the teacher's roles in
staff utilization, broadly defined to include interacting with teacher aides,
school psychologists, guidance counselors, health specialists, etc. Also as-
suming increasing importance is the role of interacting with parents.

DEVELOPMENT OF COMPOSITE JOB MODELS

Since the teacher will need to fulfill a multiplicity of roles, especially
to accommodate innovations from education technology, it would seem
essential to develop composite job models which, in effect, represent
idealized jobs. As Cogan" states in a discussion of Systems-Analytic Train-
ing Programs, "The system-job model is a translation of the varieties of
operational realities, with their vicissitudes, into an idealized symbolic
analog."

In developing an idealized job-model, wise decisions need to be
made about what is to be included. Subjective judgment needs to be
exercised in creating the model. However, to the greatest extent possible,
the model should have an empirical base as well as a conceptual frame-
work. Among the sources that are of demonstrated value in creating
models are observations of job activities (supplemented by structured
interviews, questionnaires, or daily logs kept by job incumbents), re-
search literature relating to studies of job (teacher) effectiveness and to
aspects of human performance related to those required on the job, and
simulations of systems in which the job is a component.

One important distinction to be made among the sources is between
information related to aallysis of job incumbents and the information
obtained from invention and design of new types of activities. Obviously,
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in analyzing the activities required in innovative systems, the development
of job information requires invention. But since armchair analysis can-
not ' --gee all elements of how a system will function, some empirical
tryo needed. Simulation can be useful for this, but it would be most
desiraute to conduct tryouts of the new system in an operational setting
to get a full appreciation of job performance requirements and their ad-
ministrative and fiscal implications.

Such a need is recognized by Joyce:
. . . the first few years of a new utilization pattern should probably be given
to engineering research that can result in knowledge of the optimal dynamics
of the utilization pattern.12

Joyce implies that inventors of new systems must include effort de-
voted to careful analysis of the human components in the system, and that
such analysis should pertain to developing job-descriptive information nec-
essary for training the human components. He also implies that a coopera-
five effort involving research and development teams, school of education
staff, and public education staff is a necessity.

CURRENT RESEARCH EMPHASIS ON TEACHER EFFECTIVENESS

A comprehensive body of research literature on teacher effectiveness
exists and is growing rapidly. In the past 10 years, the emphasis in such
research has turned from studies relating teacher characteristics to pupil
performance and attitudes to studies of teacher and student behaviors in
interaction episodes. As Biddle pointed out in 1964:

We are, in a sense, at the same crossroads faced by leadership in research two
decades ago. Prior to 1940, much conflicting evidence had been gathered on
traits anti 'behaviors' of leaders. About 1940, responsible investigators began
to emphasize the contextual necessities of leadership, particularly those de-
mands that were placed upon the leader by the needs of the followers and the
organization in which leadership was exerted.13

The comparison to leadership research is a- provocative one. The
recognition of the desirability of studying the leader, the follower, and the
situational context was a key element in making leadership research re-
sponsive to producing information useful for developing leadership train-
ing.

In a program of research by Lange and associates," descriptions
of acts by leaders when interacting with followers in job-related situa-
tions were obtained, codified according to a set of categories, and re-
lated to criteria of effectiveness. The results, together with findings from ex-
perimental studies of leadership in small groups and from other social
influence literature, provided the basis for development of a model of the
functional role of the leader in small groups. A training program was
then developed, using simulations of leader-follower interacticks and
small group discussions to teach perceptual and analytic skills needed to
identify important factors in leadership situations, place these in an order
of importance, and select an appropriate course of action.
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STUDIES OF TEACHER-PUPIL INTERACTION

Several observation systems for conducting objective studies of
teacher-pupil interactions have been developed. Flanders'is interaction
analysis system, one of the best-known examples, includes ten categories
in matrix form: (1) clarify feeling constructively; (2) praise or encour-
age; (3) clarify, develop or make use of ideas suggested by students; (4)
ask questions; (5) lecture; (6) give directions; (7) criticize; (8) student
talk in response to teacher; (9) student talk initiated by the student;
and (10) silence or confusion. This technique for observing teacher be-
havior, as well as other similar techniques, is being used to study teacher
activity in the classroom as it relates to pupil learning and attitudes.

In general, the body of research on observation of classroom activi-
ties should provide an increasingly richer store of data concerning teacher
effectiveness. However, one can observe that the orientation of most of
these studies is that of the scientist interested in understanding the phe-
nomena of the teacher in the classroom. Investigation tends to stop with
analysis and interpretation of findings. What appears to be needed are
more studies from the approach of technology, with an orientation of
synthesis to develop models of the teaching process that can be used to
construct educational programs. It is recognized that interaction analysis
has been used as a technique for training teachers and has been effective
in changing teaching behaviors. However, the present point of emphasis
is that studies oriented toward detailed analysis, synthesis, and modeling
of the teacher's role are needed to translate educational research results
into integrated educational programs. Such efforts should pay particular
attention to teacher behavior as it relates to achievement of specific
types of objectives by students.

These studies are representative of a movement to study the effects
of teacher behavior in the classroom on student performance and atti-
tudes under varying contextual conditions. They are relevant to the more
traditional role of the teacher. The general trend of results from these
studies appears to emphasize the importance of teacher flexibilityflex-
ibility in being sensitive to needs of the .student, to the demands of the
subject matter being taught, and to acting in response to the student's
needs. For example, the work reported by Flandersie suggests that the
more effective teachers are characterized by indirect behaviors, that is,
behaviors which reflect students' feelings and elicit response from them,
and react appropriately with reinforcement (praise) related to students'
specific performance. The less effective teachers spend more time giving
information (lectures) and are more frequently critical. More recent
results suggest a curvilinear relationship with indirect teacher behavior,
suggesting that some structuring behavior by the teacher is desirable."

This general trend of results implies that the teacher needs perceptual
analytic skills in appraising student actions and attitudes, as well as skill
in questioning, recognizing students' feelings, and giving praise.
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ANTICIPATED CHANGES IN THE ROLE OF THE TEACHER

One of the main trends in educational technology is to develop com-
ponents of the instructional system that will in part replace the function
of the teacher in carrying on the instructional process. For example, pro-
grammed instruction and the computer will be used to present information,
ask questions, and respond to students' behaviors." The general ob-
jectives of such innovations are to individualize instruction to accommo-
date differential student aptitudes and interests, and to increase student
participation in the learning process.

In these circumstances, the role of the teacher will change to an
emphasis on diagnosis of pupils' strengths and weaknesses, prescription
of instructional tasks, individual assistance to students, and guidance. In
addition to these practices, which will place greater demands on teachers,
there should be an increased use- of small group discussions and of games
and simulations, all of which will require interpersonal skills and under-
standing of social processes.

The requirement for . individuals in an increasingly complex so ciety
to participate effectively in groups engaged in problem solving, decision
making, and negotiating represents a significant need that should be met
by education. Providing educational experiences relevant to this need
might well represent as significant a trend for the future teacher as the
shift to manager of instructional systems. Preparing the description and
analysis to create the job activities required to carry out these new roles
presents one of the important challenges to educational research and de-
velopment in the future.

DESIGNING TEACHER EDUCATION PROGRAMS

If teacher education programs are to be relevant for preparing teach-
ers in the knowledges and skills as described and analyzed in job models,
considerable emphasis will need to be given to the practice of skills in
the curriculum. The instructional objectives derived from the knowledges
and skills required for job performance frequently will be stated in
terms of skills that are needed. The increased emphasis on skills that
would follow from a systems approach to developing programs for teach-
ers is consistent with current interest in micro-teaching, mini-courses,
interaction analysis as a teaching tool, and simulation.

However, as stated earlier, the creation of new teacher roles required
to accommodate innovations from educational technology will represent
additional objectives to be met by teacher education programs. Thus,
an important step in curriculum development of teacher education pro-
grams to meet future needs will be the creation of instructional objectives
relevant to these new roles. The creation of such objectives presupposes
the formulation of the necessary job model which describes and analyzes
the job functions and related knowledges and skills.
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SEQUENCING OBJECTIVES

The systems approach which has provided the basis for this dis-
cussion of teacher education programs has been utilized in the develop-
ment of courses of instruction. For purposes of the discussion in this
section, a distinction can be made between curriculum development and
course development. The word -curriculum' is defined as meaning either
a single course or, collectively, all of the courses of study in an educa-
tional program.

Traditionally, individual courses are administered- under the purview
of a single teacher or faculty member who has considerable latitude in
shaping the course. A key feature of the utilization of a systems ap-
proach to the design of educational programs is the sequencing and
integration of specific enabling objectives to achieve efficiently the terminal
objectives of the program. To accomplish desirable sequencing and pro-
gressive integration, more coordination in establishing specific objectives
for individual courses would seem essential. For optimum individualiza-
tion of instruction and integration of objectives, departure from the course
concept to training modules probably would be desirable.

INTEGRATING OBJECTIVES TO EMPHASIZE PRACTICE OF PERFORMANCE

Some general observations can be made concerning sequencing ob-
jectives which are consistent with the orientation of making teacher edu-
cation relevant.

The first is that practice of performance should be introduced as
early as possible in the curriculum and opportunity for practice of per-
formance should be integrated into the curriculum insofar as possible.
Micro-teaching," interaction analysis, and other simulated approaches"
could be utilized to provide such practice.

A second point is that concepts from such fields as psychology and
sociology should be integrated into the curriculum as they relate to
aspects of the teacher's performance. This notion would not preclude
study of such fields under liberal arts as part of general education. It
does, however, assume that in professional courses the translation of gen-
eral concepts to teacher performance should not be left to the student
but rather should be integrated as appropriate in the job-relevant part of
teacher education.

The third point is that in the subject matter part of teacher education,
emphasis should be placed on content that is required for teaching the
subject and integrating instructional techniques and practice in the
subject matter courses.

These observations all are directed toward increasing the relevance
of teacher education programs by providing maximum opportunity to
practice performance required on the job. Performance is broadly defined

1 \



Designing Preparation Programs 123

and includes interpersonal skills, decision making, problem solving, and
planning responsibilities. Provision should be made throughout the pro-
gram for immediate feedback on performance in practice situations.

ADVANTAGES OF INTEGRATING THEORY WITH PRACTICE

Integrating theoretical concepts with the learning of job-related per-
formances should have several beneficial effects. The tendency to deal
with words abstracted from events to the point of bare formalism can be
avoided. Critical factors are less likely to be obscured by being imbedded
in a context of high-sounding symbols linked by artificial relationships,
with no tie-in to empirical reality.

In practice, principles must always be applied to specific situations.
The application must involve considering situational variables, including
context variables which represent previous interaction experiences of
those involved. The awareness and judgmental weighting of such variables
influence the selection of a course of action.

It may be relatively easy to formulate, discuss, and reiterate general
principles. The difficult part is to apply principles without becoming
stereotyped. It is practice in dealing with specific situations that prevents
the learning of stereotyped solutions to problem situations.

SYSTEMS-DESIGNED PROGRAMS FOR PROFESSIONAL ENDS

In order to introduce changes in teacher education, it is likely that
programs of instruction must be developed to achieve a specific set of
objectives derived from analysis of the job. Such "packages" are com-
monly objected to as being "teacher proof" and as usurping the role of
the instructor; also, the emphasis on the practice of job-related per-
formance is frequently perceived as craft orienteda trend toward mere
technician training and away from professional development.21 These
criticisms can be rejected as not applicable if programs of instruction are
developed to provide adequate practice of performance in the full range
of knowledge and skills required.

Such programs will place greater demands on the instructor to serve
as a resource person and to react in a much less structured situation than
in the usual classroom lecture approach. The student along with the in-
structor will be faced repeatedly with the challenge of applying con-
cepts of education to significant problems of today. Such a move to
practice in applying concepts may produce a less serene atmosphere than
detached academic contemplation, but the student's experiences should be
more vital and certainly no less professional than detached analysis.

SELECTED EXAMPLES OF RECENT DEVELOPMENTS

At this point a brief look at some examples of recent developments
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in teacher education and related fields should be useful for providing
illustrations of some of the concepts that have been discussed.

MINI-COURSES AND MICRO-TEACHING

The Far West Laboratory for Educational Research and Develop-
ment has developed a mini-course, "Effective Questioning in a Classroom
Discussion".22 The mini-course is similar to micro-teaching in that both
techniques require the teacher to prepare a scaled down lesson, which is
videotaped and critiqued. The lesson plan is modified on the basis of the
videotape observations and is then retaught, with the second presentation
also being taped and critiqued. Success is defined in terms of behavioral
change rather than recitation of content. The emphasis is thus on the
learning of skills which can be clearly defined and demonstrated, and
change is effected through observations of models, practice under non-
threatening conditions, and relatively quick behavioral feedback by
means of videotape recordings.

The instructional sequences deal with specific types of behaviors,
beginning with techniques for increasing student participation (e.g., using
"pausing" behavior to provide a discussion atmosphere and time for
students to organize complete answers), and proceeding to uses of ques-
tions for eliciting more complex responses reflecting higher order think-
ing. Questioning techniques that involve probing, prompting, and re-
focusing are learnedand all are directed toward obtaining active and
thoughtful participation by students.

Interestingly, during field testing, teachers expressed curiosity about
why various behaviors were included in the course and about theories and
research evidence related to the course. In response to the expressed in-
terest, a "handbook" was prepared to provide a well-documented, schol-
arly treatment of research and theory relevant to the course.

This work provides an excellent example of the development of
training oriented to the learning of practical skills of great importance
in the classroom. The course is based on aspects of job performance and
utilizes relevant research and theory from psychology both in its develop-
ment and in the handbook. It provides for practice with rapid feedback.
The handbook reports that preliminary analysis of samples of teaching
behavior taped before and after training yielded evidence of dramatic
changes.

This course was designed for in-service teaching. Similar uses of
micro-teaching preceded the development of this course. Integration of
this type of training in subject matter courses for teachers during pre-
service training would seem to be especially valuable in providing prac-
tice of the skills and in producing an acute awareness of the knowledge
needed to frame questions to elicit higher order responses.
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INTERACTION ANALYSIS

Interaction analysis has been studied as a technique for providing
feedback to teachers in training designed to shape verbal teaching be-
havior. For example, Hough23 describes a study in which interaction
analysis used as an aid in conceptualizing, analyzing, and obtaining feed-
back to verbal teaching behavior was compared with training which did not
use interaction analysis. The training in both courses emphasized prvc-
tice of patterns of questioning, praising, encouraging, clarifying, giving
corrective feedback, and soliciting various types of student responses in
simulated micro-teaching episodes. The use of interaction analyses by the
student teachers as an aid to conceptualizing desired behavior, and to
analyzing their behavior in reference to such conceptualization as they
practice, provides a self-reinforcing mechanism. In the study, change in
behavior, in the direction of more praise and encouragement of students
and more frequent acceptance and clarification of students' ideas, was
found to be greater for those who used the interaction analysis technique.

These approachesmicro-teaching, interaction analysis, and mini-
coursesall are oriented toward the instructional process in the class-
room where there is continuous interaction between the student and the
teacher. Generally, the future is likely to feature the teacher interacting
with the student in respect to larger "chunks" of activity, as, for example,
in Individually Prescribed Instruction where the cycle is diagnosis, pre-
scription, evaluation, and further prescription along with individual assist-
ance to students and guidance.24 Current emphasis in teacher training to-
ward teacher behavior that elicits participation from the student should
make this shift in role more gradual than if it were from the more tra-
ditional classroom lecturer role.

LEADERSHIP TRAINING

Some research in the leadership training area would seem relevant
to the role of the teacher.25 This relevance is most likely to be in manag-
ing activities of students engaged in individual learning using programmed
instruction, computer-assisted instruction, or even self-study with conven-
tional textbooks. Here the similarities between the leader and the teacher
lie in the more intermittent interactions (as opposed to continuous inter-
actions) involved in assigning work and reacting to work in process and
completed work.

In the program of research on leadership,26 descriptions of leader
actions in certain situationssuch as job assigning or planning, job in
process and being done well/poorly, job completed and done well/poor-
lywere collected and content analyzed. These situations are similar to
those in which the teacher must manage instructional activities when in-
teracting with students. Some examples of behaviors which characterized
effective leaders are: ( 1 ) giving information that facilitates performance;
(2) clarity of oral communication; (3) rewarding and punishing con-
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sistently on the basis of performance; (4) not reacting emotionally to poor
performance; (5) checking reasons for failure.

The findings resulted in a formulation of the functional role of the
leader. A program of instruction was developed to teach the functional
role with the objective of producing actual increases in the leadership
skills of students. The course was built around small-group discussions of
situations involving realistic leadership problems. The situations were
tape recordings of representative problems. A textbook on the functional
role provided a meaningful framework of theoretical concepts for study-
ing the leadership problems presented in the practical exercises. Thus,
the course integrated theoretical concepts with practice in dealing with
social influence processes in learning and performance situations.

Such an approach to development of training programs for teachers
in the new roles required by innovations from educational technology
roles that will require greater skill and insight in motivational processes
and social influence processeswould appear to be necessary. The study
of the teacher's role in this context should emphasize the kinds of informa-
tion that will be available concerning student performance, and the per-
ceptions and judgments required for analysis and diagnosis, as well as
skills in interacting with the student. Thus, it would seem that simulation
would need to depict appropriate samples of student activity so that the
teacher can get practice in perceptual and analytic skills.

SUBCULTURE SIMULATION

A final example of research that has implications for teacher train-
ing comes from research on training for advisors to serve in foreign
countries.27 Traditionally, training programs for advisors have emphasized
such desirable components of individual performance as technical knowl-
edge, knowledge of the country, and language skills. Interpersonal capa-
bilities required for effective interaction have not been emphasized. In
a current research program, a technique has been developed to simulate, in
a live role-playing encounter, psychologically and culturally significant
interpersonal aspects of the overseas situation.

The interesting aspect of this work is that American cultural pat-
terns were analyzed in terms of the problems American officials typically
encounter overseas, and codified along dimensions according to a modifica-
tion of a schema by Kluckhohn and Strodbeck.28 These dimensions were
extended to derive contrast-to-American configurations representing mirror
images of pertinent aspects of American culture. A series of plausible
overseas advisory situations was developed to elicit spontaneous cultural-
ly-derived behavior from American trainees. These situations used role-
playing auxiliaries who were trained to reflect the contrast-to-American
values and assumptions, that is, values and assumptions different from
American values and assumptions. The simulation provided an emotional-
ly involving confrontation between the American and the contrast-to-
American.
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The potential of such an approach to developing simulation situa-
tions for training of teachers from one subculture to interact effectively
with students from another subculture suggests a fruitful direction for
future research and development in teacher training. Note that it in-
volves an insightful analysis of the system in which the individual is
working, modeling of selected cultural aspects of the system, and de-
velopment of training to provide realistic practice with feedback on
performance in a supporting situation.

IN SUMMARY

A systems approach to development of training programs has been
described, and the utilization of the systems approach in the design of
teacher education programs has been discussed. Particular attention was
given to the importance of the systems approach in providing training
programs that are relevant to the teacher's roles. Long-term and short-
term future trends were discussed in reference to work on job models for
the teacher. Considerations of curriculum design which provide practice
integrated with theory from behavioral science and subject matter content
were presented. Examples of research and development on to her train-
ing and related training problems were briefly described to suggest current
and future trends and to provide illustrations of some of the concepts noted.

In general, the utilization of the systems approach in the design 4
teacher education programs should result in enrichment of the educa-
tional experiences of teachers by providing them with frequent opportunity
to practice application of knowledge in realistic situations. Their experi-
ences should be livelier and more meaningful than is the case when prac-
tical work is a remote goal in the future. Further, the trend anticipated
with educational innovations is toward greater involvement of the teacher
in dealing with motivational and social influence processes in more com-
plex interpersonal interactions with students, as required in individualized
instruction, games and simulation, small group discussions, and teacher-
student planning.
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